INTRODUCTION
============

Ovarian steroid cell tumors are very rare sex-cord stromal tumors comprising less than 0.1% of all ovarian tumors. A subtype of this tumor type, called not otherwise specified (NOS) accounts for approximately one-half of all ovarian steroid cell tumors. Approximately one-third of steroid cell tumors in adults have been reported to be malignant.[@B1] Because steroid cell tumors secrete testosterone and other steroid hormones, these tumors may cause precocious puberty in children and virilization in adults.[@B1]-[@B4] Patients with NOS tumors can present with symptoms of pain, abdominal distention, and bloating; however, ascites is an uncommon symptom.[@B5]

In an extensive literature search of the MEDLINE database from 1979 to the present, only 74 cases of ovarian steroid cell tumors were identified. Previously, such tumors were designated as lipid or lipoid cell tumors of the ovary.[@B6],[@B7]

Because ovarian stromal tumors occur so infrequently, little attention has been given to their response to therapies such as surgery, chemotherapy, or radiation. A recent report stated gonadotropin releasing hormone agonist was effective in treating steroid cell tumors.[@B8],[@B9] Here, we present the case of a patient with a rare NOS steroid cell tumor who exhibited massive ascites and virilization, and had a complete and dramatic response to surgery which was her only treatment.

CASE REPORT
===========

A 52-year-old, gravida 2, para 2 female presented for treatment at Severance Hospital with a 4 month history of increasing abdominal distention, weight gain, and hirsutism. This patient had menarche when she was 13 years old and had a vaginal hysterectomy 10 years ago to remove fibroids. She had not taken any hormones, special drugs, or had any additional surgeries. In addition, there was nothing notable in her family history.

At presentation, she was plethoric with facial roundness, had thin and greasy skin, a blood pressure of 110/70 mmHg, and severe facial hair growth that required daily chin and lip shaving, She did not have any muscle weakness, back pain, bruising, striae, or acne. Eczematous dermatitis was detected on both breasts. Her abdomen was very distended with ascites. Percussion did not reveal locomotive dullness. A pelvic examination revealed an enlarged clitoris and left adnexal fullness.

A transvaginal ultrasound identified a 5.5 × 7.2 cm, solid, left ovarian tumor with massive ascites. Morphologic indexing of this tumor was performed according to the Sassone scoring system[@B10] and showed a potential for malignancy (score = 9). A computed tomography (CT) pelvic scan confirmed the ultrasound findings and detected no adrenal gland enlargement or additional tumors. An analysis of the ascites aspiration revealed macrophages and lymphocytes, but no malignant cells. Laboratory evaluations showed a normal blood cell count, electrolyte level, and hepatorenal profile. In addition, hormone profiles demonstrated normal values for serum prolactin, cortisol, thyroid-stimulating hormone, 17α-hydroxypregnenolone, and human chorionic gonadotropin. Furthermore, the patient had a serum follicle-stimulating hormone level of 1.1 mIU/mL (postmenopause \> 30 mIU/mL), a serum testosterone level of 1.9 ng/mL (normal 0.4-0.76 ng/mL), and a serum dihydroepiandrosterone sulfate (DHEA-S) level of 78 µg/dL (normal 35-430 µg/dL). Tumor markers, including carcinoembryonic antigen (CEA), CA 19-9, CA 15-3, and α-fetoprotein (AFP) were also normal. In contrast, her serum CA 125 level was above normal (362.4U/mL).

The patient underwent exploratory laparotomy. During the laparotomy, 6.5L of straw-colored ascitic fluid was evacuated and was found to be negative for malignancy. The enlarged left ovary was smooth, had no external excrescences, and measured 5.5 × 7.5 × 4.5cm ([Fig. 1](#F1){ref-type="fig"}). The right ovary and all peritoneal surfaces were normal. A frozen section of the left ovary was classified as a stromal tumor of unknown malignant potential. A complete surgical staging procedure was performed including: bilateral salpingo-oophorectomy, infracolic omentectomy, multiple peritoneal biopsies, and pelvic-paraaortic lymph node sampling. Microscopically, the tumor was characterized by nodular masses of cells with variable appearance. In some areas, the cells contained abundant eosinophilic cytoplasm, and in other areas the cytoplasm had a foamy feature consistent with the appearance of lipids. No Reinke crystals were noted. There was also no significant necrosis, mitotic activity, or high-grade nuclear atypia ([Fig. 2](#F2){ref-type="fig"}). These features were consistent with a benign ovarian steroid cell tumor NOS.

The patient recovered from the surgery uneventfully and was discharged from the hospital five days after surgery. At the time of her first postoperative visit to the outpatient clinic 3 weeks after surgery, her virilization and hirsutism were improved and her serum CA 125 level had decreased to 31.98 U/mL. In addition, her hormone levels were within the normal range: testosterone, 0.2 ng/mL, DHEA-S, 73 µg/dL, and androstenedione, 2.5 ng/mL (normal range, 1.1-3.9 ng/mL). Furthermore, her 24-hour urine 17-ketosteroid value was 7.1 mg/day (normal range, 6-15 mg/day). She currently remains entirely asymptomatic 2 years after surgery.

DISCUSSION
==========

Ovarian steroid cell tumors have been classified in three subtypes: NOS, Leydig cell, and stromal luteoma. NOS steroid cell tumors are comprised of two types of polygonal cells that differ only in their cytoplasmic appearance (eosinophilic vs. vacuolated). The originating cells of the tumor may be derived from adrenal rest cells, ovarian-stromal lutein cells, or Leydig cells.[@B1],[@B2] NOS steroid cell tumors are differentiated from Leydig cell tumors because of their lack of cytoplasmic Reinke crystals. The histopathological term \"steroid cell tumors of the ovary\" was first described by Scully.[@B2] Prior to Scully\'s description, these tumors were classified as lipid or lipoid cell tumors.[@B6],[@B7] Such terminology was obscure because some tumors have little or no lipid present.[@B1]-[@B3]

NOS tumors can occur at any age, but usually develop in adults with an average age of 43 years. The major symptoms detected in 56-77% of patients are hirsutism and virilization.[@B2],[@B3] Reedy et al. reported a case of an undifferentiated NOS steroid cell tumor with hirsutism, amenorrhea, clitoromegaly, and temporal baldness.[@B11] We also detected hirsutism, and other virilization symptoms in our patient. Although abdominal distention and bloating can present in steroid cell tumors, massive ascites and elevated CA125 levels are infrequent.[@B5] Outwater et al. reported that virilizing ovarian tumors are not associated with the ascites. The unique features of our case were that the patient had symptomatic massive ascites and elevated CA 125 levels. Conjecturally, in our patient, the steroid cell tumor and its ascites mechanically irritated the mesothelium causing overexpression of CA 125. Estradiol secretion has been detected in 6-23% of patients. In these patients, menorrhagia and the irregular bleeding after menopause were detected.[@B2],[@B3] Luk et al. reported a steroid cell tumor case that was associated with inner membrane glandular tumors of the uterus.[@B12] In addition, Cushing\' syndrome has been reported in steroid cell tumor patients due to plasma prorenin and hypokalemia levels.[@B6],[@B13],[@B14]

NOS steroid cell tumors, can present in patients as abdominal distention and bloating. However, the most interesting cases are those involving sex hormonal activity and virilizing tumor characteristics. In virilized patients, serum testosterone levels of more than 2.0ng/mL, normal DHEA-S levels, and no evidence of 21α-hydroxylase deficiency are strong indicators of the presence of an ovarian virilizing tumor or ovarian hyperthecosis. To rule out late onset congenital adrenal hyperplasia in young women, assessment of plasma 17α-hydroxyprogesterone levels was recommended.[@B1] In addition, the technique of radiolabeled ^131^I-aldosterol, ^131^I-iodocholesterol, and ^75^Se-selenomethycholesterol imaging analysis has been reported.[@B15],[@B16] NOS tumors must be distinguished from other steroid cell tumor types which include: luteinized thecomas, pregnancy luteomas and carcinomas, primary clear cell carcinoma, and metastatic renal cell carcinoma. Identifying both hilus cell tumors and rare nonhilar type Leydig cell tumors with certainty requires demonstrating the cytoplasmic presence of Reinke crystals in the neoplastic cells.[@B2] In this study, our patient presented with a serum testosterone level of 1.9 ng/mL (normal range, 0.4-0.76 ng/mL). Her serum DHEA-S and 17α-hydroxypregnenolone levels were 78 µg/dL (normal range, 35-430 µg/dL) and 1.6 ng/mL (normal range, 0.1-4.0 ng/mL), respectively.

A study by Hayes and Scully reported the most predictive malignant features of ovarian steroid cell tumors.[@B2] According to their criteria, the most accurate predictor of malignant behavior in these tumors is the presence of two or more mitotic figures per 10 high-power fields. In addition, the majority of malignant tumors also demonstrate grade 2-3 nuclear atypia, necrosis, hemorrhage, and a tumor diameter greater than 7cm. Most tumors are unilateral (94%) and the majority are capable of sex steroid hormone production. In adults, approximately a quarter of steroid cell tumors are malignant.

The mainstay of ovarian steroid cell tumor treatment is surgery. Surgical treatments using total abdominal hysterectomy, bilateral salpingo-oophorectomy, and complete surgical staging are an appropriate management option for old women who do not want to preserve their fertility, as was our case. However, in young patients, unilateral salpingo-oophorectomy is adequate most of the time due to the low bilateral frequency of 6%. However such practices require a mandatory follow-up evaluation and should include a measurement of sex hormone levels, particularly for those patients who demonstrated elevated levels before removal of the primary tumor. Additionally, a gonadotropin releasing hormone agonist could be used as postoperative adjuvant therapy.[@B8],[@B9] In adults, approximately 25-43% of steroid cell tumors are malignant.[@B2],[@B4] Patients with large ovarian tumors and advanced stage disease had a worse prognosis than those with early stage steroid cell tumors.[@B2] Malignant NOS steroid cell tumors should be managed with surgical removal followed by combination chemotherapy. The therapeutic value of chemotherapy and radiotherapy in the treatment of NOS tumors is poorly understood as most of these tumors are diagnosed in an early stage and do not recur or metastasize.

Ovarian NOS steroid cell tumors, are very rare tumors that can be difficult to diagnose. These tumors should be considered in the differential diagnosis of isosexual precocious puberty in children and virilization in adults. Disease management should be individualized based on tumor pathology, surgical staging, and the desire for preserving fertility.

We report here a NOS steroid cell tumor in a patient with massive ascites and a markedly elevated plasma CA125 level. The patient underwent surgical treatment and our current patient follow-ups have not detected any residual tumors or recurrences.
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![The enlarged left ovary was smooth, had no external excrescences, and measured 5.5 × 7.5 × 4.5cm.](ymj-48-142-g001){#F1}

![Microscopic findings. (A) The cells show abundant eosinophilic cytoplasm and no crystals of Reinke (H&E staining, 100 × original magnification). (B) Tumor cells demonstrate a diffusely vacuolated cytoplasm (H&E staining, 400 × original magnification).](ymj-48-142-g002){#F2}
